Changes in the antiangiogenic properties of articular cartilage in osteoarthritis.
Avascularity is important for the unique biomechanical properties of articular cartilage, and normal cartilage actively repels vascular invasion. This study investigated whether the antiangiogenic properties changed in the presence of osteoarthritis (OA) by culturing explants of human articular cartilage on the chorioallantoic membrane (CAM) of chick embryos and investigating the incidence of vascular invasion and the effects of exogenous vascular endothelial growth factor (VEGF) and matrix metalloproteinase-9 (MMP-9). The results were compared with those of non-OA cartilage obtained after femoral neck fractures. Altogether, 72% of OA samples but only 5% of non-OA samples were invaded by the CAM, indicating that changes in the antiangiogenic properties represented a fundamental difference between control and OA cartilage. Exogenous VEGF or MMP-9 increased the frequency of invasion to 70%-100%. Invasion most frequently occurred into cartilage matrix from which proteoglycans had been lost, the latter being detectable by sirius red staining of cartilage collagen. VEGF was synthesized by chondrocytes in proportion to the severity of degradation and might exacerbate the loss of resistance to invasion. These results indicate that loss of resistance to vascular invasion distinguishes OA cartilage from normal articular cartilage, which may be important in the pathogenesis of OA.